Objective: To define the ability of UK paramedics to recognise ST segment elevation using a prehospital 12 lead electrocardiogram (ECG). Methods: Analysis of the diagnostic ability of seven paramedics 12 months after a two day training course, using interpretation of a 12 lead ECG by two cardiologists as the criterion standard. Comparison of paramedic and A&E SHO diagnosis to determine accuracy, specificity, sensitivity, negative predictive value, and positive predictive value of paramedic interpretation. Results: Paramedics showed a median accuracy of 0.95 (95% CI 0.88 to 0.98), a specificity of 0.91 (95% CI 0.53 to 1.0), a sensitivity of 0.97 (95% CI 0.94 to 0.99), a NPV of 0.77 (95% CI 0.62 to 0.92) and a PPV of 0.99 (95% CI 0.92 to 1.0). This was not significantly different from a group of experienced A&E SHOs. Conclusions: UK paramedics can recognise ST elevation using a 12 lead ECG. Radio transmission of an ECG may not be necessary to pre-alert the hospital. E arly diagnosis of acute myocardial infarction (AMI) is a priority during the in hospital management of the patient with chest pain, to enable early thrombolysis.
arly diagnosis of acute myocardial infarction (AMI) is a priority during the in hospital management of the patient with chest pain, to enable early thrombolysis. 1 A logical extension of early diagnosis is prehospital recognition of the ECG criteria for thrombolysis by ambulance service paramedics.
There are two methods of recognising ECG criteria for thrombolysis before the patient arrives at the hospital. Either the 12 lead electrocardiogram (ECG) is transmitted to a doctor who makes a diagnosis (and may communicate this diagnosis back to the ambulance crew), or alternatively ambulance paramedics are trained to interpret the 12 lead ECG. Transmission of an ECG requires technology at both ends of the transmission, a fault free line, the immediate availability of a senior doctor to make the diagnosis, and a system for communicating the diagnosis back to the ambulance crew. This system has a one in five chance of problems with communication, may result in delay and requires expensive technology. 2 These problems are avoided if the paramedic can recognise ST segment elevation. The ability of UK paramedics to interpret the 12 lead ECG, and the training required to acquire and maintain this skill has not been established.
This study was designed to test the recognition of ST elevation by paramedics 12 months after a short training course in the interpretation of the 12 lead ECG.
METHODS
A group of 10 London Ambulance Service paramedics were trained over two days, learning how to record a 12 lead ECG, how to recognise ST elevation (and bundle branch block) and how to communicate their diagnosis to the receiving accident and emergency (A&E) department. The paramedics were taught to recognise a normal ECG, anterior myocardial infarction, inferior myocardial infarction, and left bundle branch block (QRS complex > 0.1s with no "R" wave in V1 and no "Q" wave in V6). The criteria for of patients potentially requiring thrombolysis were ST elevation of 2 mm or more in two consecutive precordial leads, or 1 mm or more in two consecutive limb leads, or new left bundle branch block.
Paramedics were tested 12 months later, after taking part in a study of the effect of prehospital diagnosis on door to needle time. Each paramedic was given 100 minutes to classify whether significant ST elevation (as defined above) was present on 100 prehospital 12 lead ECGs. The same ECGs were also classified in the same way by a group of A&E SHOs towards the end of a six month A&E post. To provide a criterion (gold) standard each ECG was also classified by two consultant cardiologists, with an emergency physician providing a third opinion where there was disagreement.
The medians with 95% confidence intervals were calculated for sensitivity, specificity, accuracy, negative predictive value (NPV) and positive predictive value (PPV) of paramedic and SHO classifications.
RESULTS
Of the 10 paramedics initially trained seven remained at the same ambulance station after a year and were tested. The sensitivity, specificity, accuracy, NPV and PPV of classification of ECGs by paramedics and SHOs are shown in table 1.
DISCUSSION
Prehospital recognition of patients who may benefit from thrombolysis is not an established part of prehospital care in the UK. The role of prehospital diagnosis (if any) has yet to be defined. There are two questions that need to be answered: Table 1 Overall performance (95% confidence intervals) for paramedics and SHOs
The transmission of a prehospital diagnosis before the arrival of the patient enables the hospital to "gear up" to provide a swift response once the patient arrives. Several studies have shown that this decreases the door to needle time.
3-6 A prehospital diagnosis is also required if prehospital thrombolysis is contemplated. 7 These studies have shown that prehospital recognition of patients who may benefit from thrombolysis is worthwhile in the American systems examined. A similar benefit could be expected in Britain.
There are many differences in training between British and American paramedics. This study shows that British paramedics, after a short training course, are able to recognise significant ST elevation on a 12 lead ECG. This study was performed using a group of well motivated and enthusiastic paramedics from a single ambulance station with a close connection to a teaching hospital. The same results might not be obtained if all paramedics were trained in this skill.
Some skills are performed so infrequently by paramedics that there are major concerns about skill retention. 8 As patients with both non-cardiac chest pain and AMI are common, prehospital diagnosis is a skill that will be frequently practised. There is therefore likely to be good skill retention. As the ambulance service works closely with A&E staff, immediate feedback is available to paramedics, which may make re-training unnecessary. The need for re-training could be easily assessed using a similar method to that used in this study.
There is little difference between paramedics and SHOs in this study apart from the trend towards lower specificity in the SHO group. Decision making is influenced by the perceived risks and benefits of different outcomes. A&E SHOs may be rather afraid of missing an AMI and therefore be more suspicious of marginal ST changes, leading to a larger number of false positives and a lower specificity. The doctors may also be unconsciously answering the question "Does this patient have an acute myocardial infarction?" rather than "Does this ECG show ST elevation?", or using a different set of ST segment elevation criteria for the diagnosis of AMI. 9 These data are useful in planning a system for alerting the hospital prior to arrival of a patient with AMI. Diagnosis by paramedic may remove both the need for transmission of ECGs and the requirement that a senior doctor is immediately available to interpret the transmitted document. This would reduce both the cost and the organisational change required for prehospital diagnosis. The equipment change required is already occurring, with new cardiac monitors being able to record a 12 lead ECG. The training requirement would be a short course for all paramedics. No change would be required to the current system for transmitting messages from ambulance crews to the hospital.
These data are also useful in the debate about paramedic administration of prehospital thrombolysis, as the ability to recognise significant ECG changes has been defined. However, it is important to emphasise that this study did not examine the ability of a paramedic to diagnose AMI. Diagnosis of AMI is more complex than simply identifying ST elevation on a 12 lead ECG. Much more work would have to be done before any statement could be made about the diagnostic abilities of a paramedic. In particular the probable number of diagnostic errors must be known before any risk/benefit calculation can be made about prehospital thrombolysis. 10 The effect of widespread introduction of prehospital recognition of ST elevation has not been established. It can be argued that if there was an efficient in hospital response to every patient a prehospital diagnosis would be unnecessary, however many hospitals still give a less than ideal response to these patients. 11 12 No single intervention will universally provide early thrombolysis. All parts of the chain of care from initial symptoms onwards should be optimised to provide early treatment. This study has shown that prehospital identification of ST elevation by paramedics is possible in the UK. The effect of the introduction of this technique now requires assessment.
This study has shown that prehospital recognition of ECG criteria for thrombolysis by paramedics is practical. UK paramedics can recognise significant ST elevation in a prehospital ECG with a sensitivity of 97% and a specificity of 91%. This information contributes to the analysis of the role of prehospital diagnosis in the treatment of patient with AMI. Only relatively small changes in ambulance training and equipment would be required to enable routine prehospital identification of patients with chest pain and significant ST changes.
